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Palynostratigraphic study of the coal-bearing
formation in Iki Island
Kiyoshi TAKAHASHI
Abstract
The coal-bearing formation was found newly from two boring wells (ID-02 and ID-03) attaining a
depth of 400 meters which were dug out by the International Highway Construction Corporation and the
Japan-Korea Tunnel Research Institute.
The author has examined palynologically twenty-seven samples from the boring well ID-02 and nine
from the boring well ID-03. Each pollen assemblage from both boring wells excepting three samples from
54.5m-52.5m in depth of the ID-02 shows a predominance of Caryapollenites simplex simplex (Carya) and
Periporopollenites stigmosus (Liquidambar) and belongs undoubtedly to the Carya-Liqudambar zone of the
middle Miocene.
Pollen assemblage from 54.5m-52.5m in depth of the ID-02 is characteristic of rare appearance of
Caryapollenites simplex simplex (Carya) and dominance of Periporopollenites stigmosus (Liquidambar).
Judging from a characteristic of the pollen assemblage and other geological-stratigraphical sequence,
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多産する花粉はInaperturopollenites dubius (Taxodiaceae), Faguspollenites koraiensis
(Fagus), Caryapollenites simplex simplex {Carya), Ulmipollenites undulosus (Ulmus), Zel-
koγaepollenites potoniei (Zelkoγa), Polyveslibulopollenites eminens (Alnus), Periporopo-
1lenites stigmosus (Liquidambar),で,次いで, Potamogetonacidites difficilis (Potamogeton),
Tricolporopollenites ikiensis, Graminidites subtiliglobosus (Gramineae), Subtriporopollenites
kyushuensis (Juglandaceae), Polyatriopollenites similaris + P. polyceras (Pterocarya)であ
る.
また, Faguspollenites koraiensis (Fagus), F. sphaericus (Fagus), Tiliaepolleniles punctu-
losus (Tilia), Ulmipollenites undulosus (Ulmus), Polyatriopollenites similaris (Pterocarya),
P. polyceras (Pterocarya), Caryapollenites simplex simplex (Carya), Multiporopollenites
maculosus (Juglans), Triγestibulopollenites pseudobetuloides (Betula), Betulaepollenites
obscurus (Betula), Zonalapolleniles koreanus (Tsuga), Piyosporites alatus (Pinus), Abiespo-
1lenites sibiriciformis (Abies), A. yonilensis (Abies),その他,若干のCupuliferaeの花粉か
ら判断すると,夏緑広葉樹林帯を中心として,それに隣接する森林からもたらされた花粉群
集であると考えられる.
Monocolpopollenites uniγersalis (Palmae)およびM. kyushuensis (Palmae)が僅か1 %見
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L e io tr iletes m axo ides K ru tz sch m in oris K ru tzs ch 1
L . w olffi K rutz sch bre vis K r ustzch 1 1 1 3 1
L . m icrolep ioide s K rutzsch 1 1
Baculatisporites prim arius (W olf) T hom son & P恥g crassiprim arius K rutzsch 4
B . quintus (T hom son & P 且ug) K rutzsch cf. rugulatoides K rutzsch 1
B . sp. a l
B . sp. b 2
? P u nctatisp orites sp .a 1
? P .sp.b 1
P olyp odiace oispor ite s lusa ticu s K ru tz sch 1 1
P . c f. cyclocin gu latus K rutzs ch 1 1
P . c f. un dulos cu lptatu s K edve s 1
P . sp . 2
T rilete spor e ind ent. 1
L aev ig ato spori te s deh iscen s T ak aha sh i 4 4 2 7 6 2 l l 2 1 1 4 4 5 3 3 1
L . ov oid eus T ak ahash i 1 7 1 1 6 l 2
L . gr acilis W ilson & W eb ster 1 2 2 2 4 1
L . bisulc atoide s K rutzsch 1
L . nutid us (M am czar ) K ru tz sch nu tidu s I 2 2 2 2
L . g igantiform is T akah ash i 1 2
L . sp. 2 3 2
E x trap unctato spo ris c f. m icroa lv eolatu s K r. 1
G em m atospo ris sp . 1
V err uca to sp orite s fa vus (P ot.) T h . & P f. favu s 1 1 1
V . favu s (P ot.) T h. & P f. g racilis K ru tzsch 1
V . favu s (P o t.) T h . & P f. pseu dose cundu s (K r.) K r . 1
V . alienu s (P o t.) T hom son & P fl ug 1 2 1 1
V . sp . 1
Inap ertu rop olle nite s dub ius (P ot. & V en.) T h. & P f. 1 0 19 4 7 5 2 2 26 7 2 1 54 15 l l 1 5 9 5 1 9 1 7 8 4 12 1 4
I. lae vigatus T akah ashi 2 1 1 4 2 2 1
I. p arvu s T ak aha sh i 1 2 1 3 2 1 2 2 6
P soph osph aera spp . 1 1 2 3 2 4 1 2 1 5 2
S equ oiapollenites ligular is T akaha shi 1 4 1 1 l 2
P o tam oge ton acidite s d i伍c ilis T aka hash i 1 1 2 1 1 1 2 2 2 1
Z onalap ollenites k ore anus T ak ahash i 1 4 5 1、
Z . gr acilis K ru tzsch l
P ity ospo rite s m icr oalatus (P ot.) T ho m son & P n ug 1
P . cf. alatu s (P o t.) T ho m so n & P fl u g 5 8 1 1
P . pristin ip ollin ius (T ra ver se) K ru tzs ch 2 1 1 3 1 2 3
P . m inus n . sp . 1 3
P . m in utu s (Z ak linskaja) K ru tz sch 1 3
P . sieg burg en sis T ak aha shi & Jux 4 1 2 2
P . labd acu s (P o t.) T h. & P f. retic ulatu s (H rebn .) K r . 3
P . m a croin sig nis K rutzsch 3
P . p seudo lab dacu s T akah ash i 1
P . sp . 1
A b iespo lle nite s cf. m ic ros acco id es K rutzsch 3
A . sibir ic iform is (Z ak lin skaja ) K rutz sch 1
P iceapo llis sac culife roide s K r utz sch 1
P . plano id es K ru tzs ch l
P . cf. pr aem a rianu s K r utzsch I
小 計 25 3 7 6 1 4 5 2 5 2 9 2 3 3 6 5 6 1 7 4 2 20 52 22 0 3 2 4 4 2 6 17 6 4 1 6 29
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第3表.壱岐島ポーリング(ID-02)試料から得られた花粉(単溝型、三溝型、三溝孔型、その他)の出現墳度表(検出個体数)
深 度 (m ) CD ▼■→ C> Cq CO 【、- ■∫つ くJD IO Pll- -* irt in






























































E ph edrip ite s (E ph ed ripite s) sp . 2
N ym p ha eapo lle nites zono sulc atu s n . sp . 1 1
N . sp. 2
C yc adop ite s m icro follicula ris K ru tz sch 1
C . cf. m in im us (C ook son ) K ru tzsch 1
M ono colpop ollenites intrab acula tu s T akah ash i 1 1 I
M . sp . 1
A r ecipites cf. m on osu lcoide s K rutzs ch 1
M agn olipollis gr aciliexinu s K ru tzsch 1
Q u erc oidite s um ien sis (T akah ash i) T ak ah ashi 1 1 2 5 1 1 4 4
C up uliferoid aepo lle nites d itis (T ak .) T a k. 1 4 2 2 3 2 5 2 1 1 1 2 4 3 1 2
C . vu la gris (T ak aha sh i) T akah ash i 3 1 1 1 1 2 3 1 1 3 2 1 10
C . w ey land ii (T ak aha sh i) T akah ash i l 1 4
C . facetus (T ak aha shi) T akah ash i 1 1 1
C . fallax (P oto ni芭) P oton ie 1 1 4 6 2 1 5
C . m inu tis sm u s T akah ash i n . com b. 1
T r icolpop ollenite s inam oen u s T ak ah ashi 1
T . sub asp er T ak aha shi 5 1 2
T . m e in oham en sis T ak aha shi m eino ham ensis 3 4 2 1 6 1 1 1 3 1 2
T . m einoh am en sis T ak . r otu ndu s T akah ash i 1 1 2 5 2 1 3 2 1 2 1 1 2
T . tr is ulcatus n. sp . 4 1 3 2 2
T . sp . a 1
T . sp . b 1 2
T . sp . c 1 1
S tr ia top ollis striatellu s (T akah ash i) T ak . 2 1 1 2 1 1 l D sp . 1
T ricolp ite s e llip ticu s T akah ashi & J ux 1
T . re tic osu s T ak aha sh i 1 2 1 2
T . m in utire ticulo su s T ak aha sh i l 3 1 4 1 4
T . r etifo rm is (P f. & T h .) T ak ah ashi & Ju x 1 1 1 1 3 1 1
T . rud is (T akah ash i) T akah ash i 1 2
C up ulifero ip ollenites c f. fu sus (P ot.) T ak. & J ux 1
C . pu sillu s (P oto ni芭) P oto nie 1 2 1 2 1
C . ca staneo ides (T akah ash i) T ak ah ashi 2 3 2 5 4 3 4 4 1 1 1
T r icolpo ropo llenites inc ertus T ak ah ashi 4 1 2 1 6 l l 3 3 2 1 I 2 1 2
T . m ic ropo rifer T akah ash i 1 1 2 1
T . asp er atu s T akah ash i 1
T . ka tsuk ien sis T akah ashi 2
T . gen kaien sis T ak aha sh i 1 1 l 1 1 2
T . con sular is T akah ash i con sular is 2 2 1 1 1 1
T . con sula ris T ak ah ash i glodu laris T ak ah ash i 1 1 1 1 1
T . pro ten su s T akah ash i n. c om b . 1
T . ik ien sis T akah ash i 1 (1)
T . ov ato rotund us T ak aha shi 3
T . hay ash ii T ak aha shi 3 1
T . em argin alis T a kah ashi 1
T . ch aggien sis T ak aha sh i 1
T . ishue nsis n. sp. 1 1 1 1 2 1
T . sp. a 1
T . sp . b 1
T . sp. c 2
C yr illace aepo lle nite s m in or (T ak aha shi) T aka ha sh i 1 2 1 1 1 2 2 2 3
F a gusp ollen ite s ko raien sis T ak aha shi 4 1 l 3 I
F . sph aer icus T ak ah ashi 4 10 2 1 1 0
N y ssap ollen ite s p seudo cru ciatus (P ot.) T h ier gart 1 1
S tria tr ic olpo rite s co m m unis T ak aha shi l 1 1 1
S . ace ro id es T ak aha shi 1 3
S . globu lar is T akah ash i 1
Ile xpo llenites e xce lle ns (T ak aha shi) T aka hash i 1
I. cla viger (T a kah ash i) T ak aha sh i 1 1
I. cla vatu s (T ak aha shi) T akah a sh i 1
I. ter tiar iu s (T akah ash i) T ak ah ash i 1 l 2 1
F u ping opo lle nite s saccu latu s T ak aha shi n . co m b . 1 2
R . m isellus T akah ash i n. c om b . 2
R . c f. am atu s T ak ah ash i n . com b. 1
R . m in us T ak ah ash i & Ju x 3 I 3
R . m iru s T a kah ash i & J ux l
R . m icro reticula tu s (P f. & T h .) T akah ash i & J ux 1 1
R . h oshu ya m ae nsis (T ak ). T ak. h osh uya m aen sis 1 1 1 1
R . h osh uya m a ens is (T ak .) T ak. fo veola tu s T ak. 1 1
R . sp. a 1
R . sp. b 2
F o veo trico lpor ite s c f. e legan tu lu s T ak aha sh i & Jux 1
S y m plo coipo lle nite s pu nc ta tus n. sp . 1 1 3 9
小 計 10 1 8 5 4 5 5 30 39 4 4 1 0 2 2 3 7 1 3 4 5 2 1 7 (1 ) 2 0 12 19 5 4 1 5 2 52
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第4表.壱岐島ポーリング(ID-02)試料から得られた花粉(単孔型,三孔型,多孔型,その他)および植物性プランクトンの出現頻度数(検出個体数)
深 度 ( m ) CD ▼■→ くつ CLJ 00 ト、 in くJD IT3 ▼■→ 蝣<s< Lft lf⊃ /.、、Lft ぐ一つ くp 蝣"al q⊃ in eY, LO






























































G r am inid ites sub tiliglobo sus (T re v.) K rutzsc h 3 7 4 3 2 2 3 3 8 1 2 7 3 6 7 4 1 2 1 1 3 7 9 3 5
M on opo ropo lle nite s sp . 2 2 5 2 1 1 2 1 1 2 2 1
T riatriop ollenites on ga ensis T ak aha shi 1 5 2
T . op acu s T akah ash i 1 1
M om ip ite s c ons tatu s (T ak aha shi) T a kah ash i 1 4 1 1 1 2
T ripo ropolle nites k asuy aen sis T akah ash i 1 1
T . festatus T ak aha shi 1 1 1 1
T .. sh im en sis T aka ha sh i 2 I 1 1 2
T rior ite s sp . 1
B etu laep ollenites obs curu s T akah ash i 1 1 2 1 3 1 2 1 1
T rive stibu llenites p seu dobe tu lo ides T ak aha shi l 1 1
E ng elh ard tio ip ollenites sp. 1 1
T iliaepo llenites pun ctu losu s T a kah ash i 2 1 1 2 1
T . sp. 2
T . sp . 1
C ar yapo lle nites sim plex (P ot.) R a atz sim p lex 1 4 3 1 5 4 6 3 1 1 3 3 7 1 3 4 1
S ub tr ip orop ollenites kyu sh uen sis T ak aha shi 1 1 1 2 (1 ) 1 1
S . sub kyu shue nsis T ak aha sh i 1 1 l l l 3 3 1 2 1
S . sp . 2
U lm ip ollenites u ndu losu s W o lf 3 2 1 2 1 1 2 1 4 2 2 1 1 1 4
Z e lk ova epo llen ite s p oton iei N agy 2 4 2 3 1 1 1 2 1 6 1 1 2 5 2 2 6
C a rpinu spo llis gran dis (T aka hash i) T ak aha shi 2
P o ly ve stibu lopollen ite s em inen s T akah ash i 10 10 3 8 8 1 3 5 2 2 6 1 (1) 1 9 2 1
P . m inu scu lu s T akah ash i 3 1 1
P o ly atriopo lle nites sim ilaris (T ak aha shi) T a kah ashi 4 1 2 4 2 2 2 3 1 4
P . poly cer as (T ak ah ash i) T ak aha shi 2 5 3 l 2 3 3 7 3 4 6 1 1 2
P . sp . 1
Ju glan spollen ites po lyp oro sus T ak ah ashi 2 I
P eripo rop ollenites stigm osu s (P ot.) T ho m s on & P n ug 1 5 4 2 6 3 26 22 2 1 2 6 6 2 1 8 16 1 4 3 0 1 8 2 1 8 6 5 1 9
P erisc arioipo llis po ly gon oide s T ak ah ashi 1 1 1 1
C hen opod ip ollis sp p. 3 1 2 1
C ary ophy llid ite s ru ete rbe rgen sis K rutz sch 4 4 1 2 1
C . sp . 2 5
B uxap ollis bu roid es K rutzsc h 1
小 計 6 5 4 5 1 5 4 1 9 0 4 5 3 2 3 3 5 4 2 2 4 6 4 5 3 5 27 5 1 (2 ) 4 8 4 4 5 5 2 9 2 1 8 2 6 9
総 計 10 0 l o o 2 6 1 0 0 1 0 0 l o o 1 0 0 10 0 1 0 0 l o o 1 0 0 1 0 0 1 0 0 10 0 8 0 (3 ) 10 0 10 0 1 0 0 1 0 0 1 0 0 1 00 1 50
M ic rhy str id ium ariak ens ise T akah ash i +
M . sp . +


















































Inaperturopollenites dubius (Taxodiaceae), Graminidites subtiliglobosus (Gramineae),
Caryapollenites simplex simplex (Carya), Ulmipollenites undulosus (Ulmus), Zelkoγaepolle-
nites potoniei (Zelkoγa), Periporopollenites stigmosus (Liqjuidambar),次いで, Laeγigato-
sporites dehiscens (Polypodiaceae), Cupuliferoidaepollenites ditis + γulgaris, Tricolpo-





















































incertus, Polyalriopolleniles similaris + polyceras (Pterocarya)であり,特にCaryapol-




simplex simplexは稀に出現し, Graminidites subtiliglobosusは極端に増加している.また,








共通する種類は次の通りである; Laeγigatosporites dehiscens, L. oγoideus, Inaperturopol-
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第5表.壱岐島ボーリング(ID-03)試料から得られた胞子・花粉の出現頻度表(検出個体数)
深 度 ( m ) .㌣つ C0 l∫つ Cq 00 I..→












B a culatispo rite s p rim a rius (W olf ) T h. & P f. pr im ar iu s 1
P u nctatispo rite s sp . 1
P o ly pod iaceo ispo rites sp . 1
L a eviga to spor ite s d ehisc ens T ak ah ashi 3 5 3
L . ov oideu s T akah ash i 2 1
L . nu tidu s (M am cza r) K rutzsch n utidu s 1
L . giga ntiform is T ak aha shi 1 1
L . sp . 1 3 2
E x trapun ctatosp oris sp . 1
C icatrico sosp orites sp. 3
Inap erturo pollen ite s du bius (P o t. & V en .) T h. & P f. 12 14 4 2 5 13 2 9
I. lae viga tu s T a kah ash i 1 1 1 2
I. p arvu s T aka ha shi 1
P sop hosp ha era sp . 1 1 3
S equ oiapo llenites ligu laris (T ak aha shi) T akah ash i 2
P otam o geton acidites d ifi cilis T aka ha sh i 1 2 1
P ity osp orites m inutu s (Z ak lin ska ja) K rutzsch 1
P . m inu s n. sp . I
M o noc olpop ollenites sp . 1
Q ue rco id ite s um ien sis (T a kaha shi) T ak aha shi 1 1 1
C upu life roida epo llen ite s d itis (T akah ash i) T ak . 1 4 1 1 1
C . vulga ris (T akah ash i) T ak ah ash i 3 3 1 2
C . fallax (P o to nie) P oto nie 2 3 I
C . fac etu s (T aka ha sh i) T a kaha shi 1
C . m inutissm u s T ak ah ash i n. c om b . 1
T ric olpop ollenites m eino ham en sis T ak ah ash i m e inoh am e nsis 2 2
T . m eino ham en sis T akah ash i ro tun du s T akah ash i 1 7 3 1
T . tr isulca tu s n. sp . 1 1
S triatop ollis striatellu s (T ak aha shi) T aka hash i 1 2 3 2
T ricolpites m inu tire ticu lo su s T a kah ash i 2 1
T . re ti cosu s T akah ash i 2
T . re tiform is (P f. & T h .) T akah ash i & J ux 1 1 I
C upulifero ip ollen ites fu sillu s (P otonie) P oton ie 2
C . c astanen ide s (T ak aha shi) T akah ash i 6 l 2 3 1 1
T rico lp orop ollen ites incer tu s T akah ash i 6 I 4 4
T . m ic ropo rifer T ak aha shi 1 3
T . a sper atu s T ak aha shi 1 1 1
T . g enka iens is T akah ash i 3 3 1
T . ikien sis T ak ah ashi I
T . h aya shii T akah ash i 1
T . c onsu laris T ak aha shi con sula ris 2 1 1 2
T . c on su laris T ak ah ashi globula ris T ak ah a sh i 1 1 1 1
T . c f. ovu lifor m is T aka ha sh i n . com b. 2
T . sp . 1
C yr illac eaep ollen ite s m in or (T ak ah a sh i) T ak ah ash i 1 2 1
F agu spo llenites k or aiens is T a kah ash i 2 4 1
F . spha ericu s T ak ah ash i 4 1
N y ssapo llenites p seu do cru siatu s (P ot.) T h ie rga rt 1 2 1
S triatricolp orites com m un is T akah ash i 2 1
S . ace roide s T akah ash i 1
tle xDo lle nite s c lavatus (T ak aha shi) T ak ah ash i 5 1
I. clav iger (T ak aha shi) T akah ash i 4
I. tertiariu s (T ak ah ashi) T akah ash i l 1 3 1
R h oipites m iru s T akah ash i & J ux 1
R . m iru s T ak aha shi & Jux 1 4
R . m ise llu s T ak aha shi n . com b. 2 1 2
R . au gus tu s T akah ash i n. com b . 2 I
R . afl a tu s T aka hash i n . C om b . 1
R . ho shuy am aen sis (T ak.) T ak . fo veo latu s T ak . 1 1
R . sp . 2 1
E la eagn usp ollenites cf. taiw an en sis H uan g 1
G r am in id ite s sub tilig lobo su s (T rev .) K r utzsch 1 1 2 3 0 6 8 7
M on opor opo llen ite s sp. 8 3 1 4
T r ia tr io pollen ite s ong aen sis T ak aha shi 1
T . op acu s T akah ash i 1
T . sp p. 2 1
M om ipite s co ns ta tu s (T ak ah ashi) T ak ah ash i 2 2 2
B etulaep ollenites obs curu s T aka ha sh i l
T rive stibu lopo lle nite s p seud obe tu lo ides T ak ah ash i 1 2
E nge lh ard tio id ite s hiz enen sis (T akah ash i) T ak 1
? T iliae pollen ite s sp . 1
C ary apo lle nites sim plex (P o t.) R a atz sim p lex 1 1 4 4 3 2
S ub tr ip orop ollen ites kyu shu ens is T akah ash i 4 l 1 3 1
S . subk yu shuen sis T ak aha shi 2 1 1 2 3
U lm ip ollenites undu losu s W Orn 2 4 3 4 1
Z elko vae pollen ite s po ton iei N agy 2 2 5
C a rpinu spo llis gr an dis (T ak aha shi) T akah ash i 2 2 1
P o ly ves tibu lo pollen ite s em inen s T akah ash i 2 1 7 5 1 1 6
P oly atriopo lle nites sim ila ris (T akah ash i) T ak . 4 1 1
P . po ly cer as (T ak aha sh i) T akah ash i 2 3 1 l 6
Ju glan sp ollen ites po ly por osu s T akah ash i 9 1
P erip orop ollenites stigm o su s (P ot.) T h . & P i 3 4 2 7 8 9 3
P er is cario ip ollis sp. 1
C ary ophy llid ite s sp . 4
P ollen inde t. 2
計 1 20 lo o 10 0 10 0 10 0 10 0
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lenites dubius, I. laeγigatus, I. parγus, Potamogetonacidites difficilis, Pityosporites
pristinipollinius, P. alatus, Quercoidites umiensis, Cupuliferoidaepollenites ditis, C.
γulgaris, C. weylandii, C. fallax, Tricolpopollenites meinohamensis meinohamensis, T.
meinohamensis rotundus, Striatopollis stratellus, Tricolpites reticosus, T. minutireticulo-
sus, Cupuliferoipollenites pusillus, C. castaneoides, Tricolporopollenites incertus, T.
consularis consularis, T. consularis globularis, T. protensus, Cyrillaceaepollenites minor,
Faguspollenites koraiensis, F. shpaericus, Striatricolporites communis, S. aceroides,
S. globularis, Ilexpollenites tertiarius, Fupingopollenites sacculatus, Rhoipites misellus,
R. afflatus, R. hoshuyamaensis hoshuyamaensis, Triatriopollenites opacus, Momipites
constatus, Triporopollenites shimensis, T. festatus, Betulaepollenites obscurus, Triγesti-
bulopollenites pseudobetuloides, Tilipaepollenites punctulosus, Caryapollenites simplex
simplex, Subtriporopollenites kyushuensis, Ulmipollenites undulosus, Zelkoγaepollenites
potoniei, Polyγestibulopollenites eminens, P. minusculus, Carpinuspollis grandis, Polyat-
riopollenites similaris, P. polyceras, Periporopollenites stigmosus.
深度54.5m-52.5mに出現し, 91.6m以深に出現していない種で, Yonil層群にみられる
ものは次の通りである. Pityosporites pseudolabdacus, Abiespoilenites microsaccoides,




pollenites simplex simplex, Periporopollenites stigmosusが多産する.特徴も同じである.
壱岐島長者原珪藻土層から検出された胞子,花粉との共通種は60種に及び,次の9種は上
記の共通種に新たに加わるものである: Laeγigatosporites nutidus nutidus, Verrucato-
sporites farms farms, Cupuliferoidaepollenites facetus, Tricolporopollenites oγatorotundus,
T. hayashii, T. ikiensis, T. genkaiensis, Nyssapollenites pseudocruciatus, Graminidites suntil-









て設立し[Fupingopollenites wackersdorfensis (Thiele-Pfeiffer) Liu],この新属に属するこ






V. Description of new palynomorphs
Genus Pityosporites Seward 1914.
Pityosporites minus n. sp.
PI. 4, figs. 3, 4.
Description: Bisaccate; central body prolate in equatorial outline. Sacci almost
the same as central body in size, finely reticulate, distally slightly pendant. Distal furrow
parallel sided. Proximal cap smooth, ca. 1 〟m thick. Exine of distal furrow smooth.
Size range: Total breadth of grain: 3ト41 !Jm.
Length of central body: 28-29 /um.
Breadth of central body: 22-23 /urn.
Length of bladders: 25-28 jum.
Breadth of bladders: 13-18 jum.
Holotype: PI. 4, fig. 3; total breadth of grain 41 jum; length of central body 29jum;
breadth of central body 23 /urn; length of bladders 24-28 !Jm; breadth of bladders 14.5-
18 /um; proximal cap ca. 1 /um thick; slide GN 5029 (boring well ID-02, 54.5m in depth),
kept in the Department of Geology, Faculty of Liberal Arts, Nagasaki University.
Occurrence: Boring well ID-02; 350m and 54.5m in depth.
Boring well ID-03; 311.1 m in depth.
Remarks: The present speciemens are similar to Pityosporites minutus (Zaklinskaja)
Krutzsch (Pinus minutus Zaklinskaja, 1957, p. 155, pi. 14, fig. 4, text-fig. 17; Krutzsch,
1971, S. 70, Taf. 10, Fig. 1-9) and Pityosporites minor Takahashi and Jux (1986, S. 98-
99, Taf. ll, Fig. 19-20; Taf. 13, Fig. 1-2), but differ from the former in being smaller in
total breadth of grain and prolate in equatorial from of central body and from the latter
in having smaller central body and breadth of bladders.
Botanical affinity: Pinaceae, Pinus.
Genus Nymphaeapollenites Thiele-Pfei汀er 1980.
Nymphaeapollenites zonosulcatus n. sp.
PI. 5, figs. lOa-b, lla-b.
Description: Spherical to somewhat flat-lenticular pollen grains with sulcus which
completely encircles the grain (zonosulcate). The ring furrow (zonosulcus) divides the
grain into two more or less equal halves, 1-1.5//m in width. Exine two-layered, ca. l-
l.5 fj.m thick, thinning in the area of the zonosulcus; surface very丘nely striate; muri less
than 1/um long. Grain size: 21-24jum X 16-19jura.
Holotype: PI. 5, figs. lOa-b; grain size 24 × 19/um; zonosulcus 1 !Jm wide; exine 1 jum
thick, very finely striate; muri 0.6jum long; slide GN 5201 (boring well ID-02, 266.8m
in depth), kept in the Department of Geology, Faculty of Liberal Arts, Nagasaki University.
Occurrence: Boring well ID-02; 266.8 m and 265.7m in depth.
Remarks: This new species differs from Nymphaeapollenites neogenicus Thiele-
Pfeiffer (1980, S. 123, Taf. 7, Fig. 27-29) from the Miocene deposits near Wackersdorf/
Oberpfalz in having smaller grain size and striate ornamentation of exine and from
Nymphaeoipollis marginatus Venkatachala & Kar (1969, p. 163, pi. 2, fig. 24) in having
smaller grain size, thinner exine, and narrower zonosulcus.
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Botanical affinity: Nymphaeaceae, Nymphaea.
Genus Tricolpopollenites P且ug & Thomson 1953.
Tricolpopollenites trisulcatus n. sp.
PI. 6, fig. 22; pi. 10, fig. 1.
Description: Tricolpate pollen grains. Figura circular or subcircular in polar
view. Equatorial axis longer than polar axis. Three colpi slender, almost reaching the
poles of the grain. Exine chagrenate or punctate, thin, less than 1 /urn thick. Grain
size: 22-42 !Jm in diameter in polar view.
Holotype: PI. 10, fig. 1; grain size 35 jum in diameter; exine punctate. 1 ^m thick; slide
GN 5030 (boring well ID-02, 54.5 m in depth), kept in the Department of Geology, Faculty
of Liberal Arts, Nagasaki University.
Occurence: Boring well ID-02; 399.9m, 350m, 124.3 m, 94.4m, and 54.5m in depth.
Boring well ID-03; 311.8m and 311.1m in depth.
Remarks: The present specimens are in the habit of appearing in position of the polar
view, that is, equatorial axis is longer than polar axis. The species Tricolpopollenites
meinohamensis Takahashi meinohamensis (1961, S. 315-316, Taf. 23, Fig. 19-25) and
Tricolpopollenites abnormis Takahashi (1961, S. 317, Taf. 23, Fig. 36) resemble the new
species Tricolpopollenites trisulcatus, but they appear always in position of the eqatorial
view.
Botanical affinity: Unknown.
Genus Symplocoipollenites Potonie 1951 ex Potonie 1960.
Symplocoipollenites punctatus n. sp.
PI. 9, figs. 18-22.
Description: Triporate and tricolpate pollen grains. Figura triangular in polar view.
Polar axis shorter than equatorial axis. Triangular grains have straight or somewhat
convex-concave sides and well rounded corners. Three colpi very short. Exine punc-
tate, thin. Postvestibulum extends equatrially. Grain size: 24-27!Jm in diameter in
equatorial contour.
Holotype: PL 9, fig. 18; grain size 25 jum in diameter; exine thin, punctate; slide GN
5040 (boring well ID-02, 91.6m in depth), kept in the Department of Geology, Faculty
of Liberal Arts, Nagasaki University.
Occurrence: Boring well ID-02; 266.8m, 109.6m, and 91.6m in depth.
Remarks: This new species appears concentrically in the sample from 91.6 m in depth
of the boring well ID-02 and differs from Symplocoipollenites γestibulum (Potonie) Poto-
nie (1960, S. 106) in having smaller grain size and punctate ornamentation of exine.
Botanical affinity: Symplocaceae, Symplocos.
Genus TricolpOropollenites P月ug & Thomson 1953.
Tricolporopollenites ishuensis n. sp.
PI. 7, figs. 26, 29, 30, 32, 33, 43.
Description: Tricolporate pollen grains. Figura elliptical in equatorial view. Three
Ei 高橋清
colpi parallel, somewhat converging to the poles. Equatorial pores extending more or
less equatorially. Exine chagrenate, 0.5-2 jum thick. Grain size: 21-26.5 jum X 13-17
〟m. Breadth/length ratio: 0.49-0.71.
Holotype: PL 7, fig. 33; grain size 25 × 17/um; exine chagrenate, 0.5//in thick;
small equatorial rugae; breadth/length ratio 0.68; slide GN 5174 (boring well ID-02,
263.6 m in depth), kept in the Department of Geology, Faculty of Liberal Arts, Nagasaki
University.
Occurrence: Boring well ID-02; 350m, 301.0m, 266.8m, 265.7m, 263.6m, and 109.6
mindepth.
Remarks: The present specimens are similar to Tricolporopollenites hayashii Takahashi
(1981, p. 27, pi. 3, figs. 24, 25, 36), but differ from the latter in having much slender form.
Botanical affinity: Unknown.
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Fig. 1. Leiotriletes maxoides Krutzsch minoris Krutzsch
GN 5255 (399.9m).
Fig. 2. Leiotriletes microlepioidites Krutzsch
GN 5060 (94.4m).
Fig. 3. Baculatisporites sp. a GN 5251 (399.9 m).
Fig. 4. Baculatisporites primarius (Wolff) Th. & Pf. crassiprimarius Krutzsch
GN 5241 (350m).
Fig. 5. Baculatisporites sp. b GN 5241 (350 m).
Fig. 6.? Punctatisporites sp. a GN 5067 (109.6 m).
Figs. 7a,b.? Punctatisporites sp. b GN 5251 (399.9m).
Figs. 8a, b. Baculatisporites quintus (Th. & Pf.) Krutzsch cf. rugulatoides Krutzsch
GN 5099 (167m).
Figs. 9, 10. Polypodiaceoisporites lusaticus Krutzsch
Figs. 9a,b: GN 5061 (94.4m); fig. 10: GN 5138 (243.4m)
Fig. ll. Polypodiaceoisporites cf. cyclocingulatus Krutzsch
GN 5099 (167m).




Figs. 1, 2. Laeγigatosporites dehiscens Takahashi
Fig. 1: GN 5078 (124.3m); fig. 2: GN 5061 (94.4m).
Fig. 3. Laeγigatosporites gracilis Wilson &: Webster
GN 5077 (124.3m).
Fig. 4. Extrapunctatosporis cf. microalveolatus Krutzsch
GN 5026 (54.5m).
Fig. 5. Laevigatosporites bisulcatoides Krutzsch
GN 5011 (53.3m).
Figs.6, 7. Laeγigatosporites nutidus (Mamczar) Krutzsch nutidus
Fig. 6: GN 5069 (109.6m); fig. 7: GN 5106 (198.5m).
Fig. 8. Laeγigatospontes sp.
GN 5107 (198.5m).
Fig. 9, 10a,b. Verrucatosporites farms (Potonie) Th. & Pf. faγus
Fig. 9: GN 5096 (167m); figs. 10a, b: GN 5231 (347.1m).
Fig. ll. Verrucatosporites faγus (Pot.) Th. & Pf. gracilis Kr.
GN 5174 (263.6m).
Fig. 12. Verrucatosporites farms (Pot.) Th. & Pf. pseudosecundus (Krutzsch) Krutzsch
GN 5131 (243.4m).
Figs. 13, 14. Verrucatosporites alienus (Potonie) Thomson & P且ug













Gemmatosporis sp. GN 5239 (347.1 m).
Inaperturopollenites dubius (Potonie & Venitz) Th. & Pf
Fig. 3: GN 5201 (266.8m); fig. 4: GN 5156 (262.5m);
fig. 5: GN 5241 (359m).
S eqjuoiapollenites ligularis Takahashi
GN 5241 (350m).
Buxapollis buxoides Krutzsch GN 5212 (300.2 m).
Zonalapollenites koreanus Takahashi







Pityosporites pristinipollinius (Trav.) Krutzsch
Fig. 1: GN 5011 (53.3m); fig. 7: GN 5254 (399.9m)
Figs. 2, 5. Pityosporites minutus (Zaklinskaja) Krutzsch
Fig. 2: GN 5030 (54.5m); fig. 5: GN 5221 (301.0m)
Figs. 3, 4. Pityosporites minus n. sp.
Fig. 3: GN 5029 (54.5m); fig. 4: GN 5241 (350m).
Fig.6. Pityosporites cf. alatus (Potonie) Thomson & Pflug
GN 5133 (243.4m).
Fig. 8. Piceapollis cf. praemarianus Krutzsch
GN 5031 (54.5m).
Figs. 9a, b. Abiespollenites sibiriciformis (Zaklinskaja) Krutzsch
Fig. 10.
GN 5030 (54.5m); fig. 9a: × 400; fig. 9b: × 600.















GN 5029 (54.5m), × 600.





GN 5027 (54.5m), × 600.
Pityosporites sp. GN 5047 (52.5 m).




Pollen indet. GN 5311 (373.3m).
Nymphaeapollenites sp. GN 5046 (52.5 m).
Figs. 10a, b-1la, b. Nymphaeapollenites zonosulcatus n. sp.












Fig. 1: GN 5239 (347.1m); fig. 2: GN 5235 (347.1m).
Cycadopites microfollicularis Krutzsch GN 5223 (301.0 m).
Cycadopites cf. minimus (Cookson) Krutzsch GN 5156 (262.5 m).
Monocolpopollenites intrabaculatus Takahashi GN 5221 (301.0 m).
Arecipites cf. monosulcoides Krutzsch GN 5116 (240.5 m).
Tricolpopollenites inamoenus Takahashi GN 5062 (94.4 m).
Quercoidites umiensis (Takahashi) Takahashi
Fig. 8: GN 5221 (301.0m); fig. 9: GN 5142 (261.1m).
Figs. 10, 1 1. Cupuliferoidaepollenites ditis (Takahashi) Takahashi
Fig. 10: GN 5221 (301.0m); fig. ll: GN 5139 (243.4m).
Figs. 12, 13. Cupuliferoidaepollenites γulgaris (Takahashi) Takahashi
Fig. 12: GN 5223 (301.0m); fig. 13: GN 5181 (264.5m).
Figs. 14, 15. Cupuliferoidaepollenites weylandii (Takahashi) Takahashi
Fig. 14: GN 5192 (265.7m); fig. 15: GN 5241 (350m).
Fig. 16. Cupuliferoidaepollenites fallax (Potonie) Potonie
GN 5251 (399.9m).
Fig. 17. Cwpuliferoidaepollenites minutissmus Takahashi n. comb.
GN 5142 (261.1m).
Figs. 18, 19. Tricolpopollenites meinohamensis Takahashi meinohamensis
GN 5201 (266.8m).
Figs. 20, 21. Tricolpopollenites meinohamensis Takahashi rotundus Tak.
Fig. 20: GN 5251 (399.9m); fig. 21: GN 5223 (301.0m).
Fig. 22. Tricolpopollenites trisulcatus n. sp.
GN 5076 (124.3m).
Figs. 23, 24. Tricolpopollenites subasper Takahashi
GN 5116 (240.5m).
Figs. 25-27. Striatopollis striatellus (Takahashi) Takahashi








Striatopollis sp. GN 5030 (54.5 m).
Tricolpopollenites sp. a GN 5047 (52.5 m).
Tricolpopollenites sp. b GN 5029 (54.5 m).
Tricolpopollenites sp. c GN 5156 (262.5 m).
Tricolpites cf. rudis (Takahashi) Takahashi
GN 5142 (261.1m).
Tricolpites ellipticus Takahashi & Jux
GN 5201 (266.8m).
Tricolpites minutireticulosus Takahashi
Fig. 34: GN 5241 (350m); fig. 35: GN 5047 (52.5m);
fig. 36: GN 5181 (264.5m).
Figs. 37-40. Tricolpites reticosus Takahashi
Fig. 37: GN 5301 (312.8m); fig. 38: GN 5181 (264.5m);


























Cupuliferoipollenites pusillus (Potonie) Potonie
Fig. 1: GN 5181 (264.5m); fig. 2: GN 5076 (124.3m);
fig. 3: GN 5142 (261.1m).
Cupuliferoipollenites castaneoides (Takahashi) Takahashi
Fig. 4: GN 5212 (300.2m); fig. 5: GN 5211 (300.2m);
fig. 6: GN 5027 (54.5m); fig.7: GN 5156 (262.5m).
Cyrillaceaepollenites minor (Takahashi) Takahashi
GN 5221 (301.0m).
Tricolporopollenites consularis Tahahashi consularis
GN 5171 (263.6m).
Tricolporopollenites consularis Tak. globularis Tak.
Fig. 10: GN 5192 (265.7m); fig. ll: GN 5302 (312.8m).
Tricolporopollenites incertus Takahashi
Figs. 12,13: GN 5241 (350m); fig. 14: GN 5221 (301.0m);
fig. 28: GN 5142 (261.1m).
Tricolporopollenites microporifer Takahashi GN 5241 (350 m).
Nyssapollenites pseudocrnciatus (Potonie) Thiergart
Fig. 16: GN 5291 (312.5m); fig. 17: GN 5311 (373.3m).
Faguspollenites koraiensis Takahashi
Fig. 18: GN 5068 (109.6m); fig. 19: GN 5079 (124.3m).
Faguspollenites sphaericus Takahashi GN 5191 (265.7 m).





Fig. 23: GN 5201 (266.8m); fig. 25: GN 5251 (399.9m).
Tricolpopollenites sp. a GN 5223 (301.0 m).
32, 33, 43. Tricolporopollenites ishuensis n. sp.
Fig. 26: GN 5241 (350m); fig. GN 5223 (301.0m);
fig. 30: GN 5192 (265.7m); fig. 32: GN 5172 (263.6m);
fig. 33: GN 5174 (263.6m); fig. 43: GN 5201 (266.8m).
Tricolporopollenites ikiensis Takahashi
Fig. 27: GN 5086 (134.5m); fig. 31: GN 5142 (261.1m).
Tricolporopollenites oγatorotundus Takahashi
GN 5142 (261.1m).
Tricolporopollenites asperatus Takahashi GN 5191 (265.7 m).
Tricolporopollenites hayashii Takahashi
Fig. 37: GN 5223 (301.0m); fig. 38: GN 5222 (301.0m);
figs. 39,40: GN 5221 (301.0m).
Tricolporopollenites emarginalis Takahashi GN 5047 (52.5 m).
Tricolporopollenites sp. b GN 5041 (91.6 m).




Fig. 1. Tricolporopollenites oγatorotundus Takahashi
GN 5142 (261.1m).
Fig. 2. Tricolporopollenites consularis Takahashi globularis Tak.
GN 5076 (124.3m).
Figs. 3a, b. Striattricolporites cf. aceroides Takahashi
GN 5281 (312.2m).
Fig. 4. Striatricolporites globularis Takahashi
GN 5241 (350m).
Fig. 5. Striatricolporites communis Takahashi
GN 5307 (312.8m).
Figs. 6-8. Rhoipites minus Takahashi & Jux
Figs. 6,7: GN 5303 (312.8m); fig. 7: GN 5221 (301.0m)
Fig. 9. Rhoipites cf. afflatus Takahashi
GN 5223 (301.0m).
Figs. 10, ll. Rhoipites hoshuyamaensis (Tak.) Tak. hoshuyamaensis
Fig. 10: GN 5100 (167m); fig. ll: GN 5057 (94.4m).
Fig. 12. Ilexpollenites excellens (Takahashi) Takahashi
GN 5191 (265.7m).
Figs. 13, 14. Ilexpollenites claγiger (Takahashi) Takahashi
Fig. 13: GN 5156 (262.5m); fig. 14: GN 5181 (264.5m).
Fig. 15. Rhoipites cf. microreticulatus (Pi. & Th.) Tak. & Jux
GN 5303 (312.8m).
Figs. 16a, b. Rhoipites mirus Takahashi & Jux
GN 5069 (109.6m).
Figs. 17, 18. Rhoipites misellus Takahashi n. comb.
Fig. 17: GN 5156 (262.5m); fig. 18: GN 5282 (312.2m).
Fig. 19. Rhoipites augustus Takahashi n. comb.
GN 5304 (312.8m).
Fig. 20. Rhoipites sp. a GN 5255 (399.9m).
Fig. 21. Foγeotricolporites cf. elegantulus Takahashi & Jux
GN 5223 (301.0m).
Fig. 22. Rhoipites hoshuyamaensis (Tak.) Tak. joγeolatus Tak.
GN 5291 (312.5m).
Fig. 23. Rhoipites sp. b GN 5229 (301.0m).
Fig. 24. Momipites constatus (Takahashi) Takahashi
GN 5241 (350m).
Fig. 25. Triporopollenites festatus Takahashi
GN 5192 (265.7m).







Fig. 1: GN 5211 (300.2m); fig. 2: GN 5132 (243.4m);
fig. 3: GN 5107 (198.5m); fig. 4: GN 5137 (243.4m);
fig. 5: GN 5142 (261.1m).
Fig. 6. Triγestibulopollenites pseudobetuloides Takahashi
GN 5181 (264.5m).
Figs. 7, 8. Triatriopollenites ongaensis Takahashi
Fig. 7: GN 5171 (263.6m); fig. 8: GN 5174 (263.6m).
Fig. 9. Triatriopollenites opacus Takahashi
GN 5116 (240.0m).
Fig. 10. Momipites constatus (Takahashi) Takahashi
GN 5252 (399.9m).
Fig. ll. Triairiopollenites sp. GN 5311 (373.3 m).
Fig. 12. Caryapollenites simplex (Potonie) Raatz simplex
GN 5142 (261.1 m).
Fig. 13. Tiliaepollenites sp. GN 5174 (263.6 m)
Fig. 14. Tiliaepollenites punctulosus Takahashi
GN 5252 (399.9m).
Fig. 15.? Tiliaepollenites sp. GN 5077 (124.3 m).
Fig. 16. Triorites sp. GN 5046 (52.5 m).
Fig. 17. Engelhardtioipollenites sp. GN 5046 (52.5 m)
Figs. 18-22. Symplocoipollenites punctatus n. sp.
Fig. 18: GN 5040 (91.6m); fig. 19: GN 5036 (91.6m);
figs. 20, 21: GN 5201 (266.8m); fig. 22: GN 5037 (91.6m).
Figs. 23, 26. Subtriporopollenites kyushuensis Takahashi
Fig. 23: GN 5212 (300.2m); fig. 26: GN 5241 (350m).
Fig. 24. Subtriporopollenites subkyushuensis Takahashi
GN 5305 (312.8m).
Fig. 25. Polyatriopollenites cf. similaris (Takahashi) Takahashi
GN 5222 (301.0m).
Figs. 27, 28. Zelkoγaepollenites potoniei Nagy
GN 5241 (35.0m).
Figs. 29, 30. Ulmipollenites undulosus Wolff





Tricolpopollenites trisulcatus n. sp.
GN 5030 (54.5m).
Figs. 2, 3, lla, b. Juglanspollenites polyporosus Takahashi
Fig. 2: GN 5306 (312.8m); fig. 3: GN 5302 (312.8m);
figs, lla,b: GN 5201 (266.8m).
Figs. 4, 5. Periporopollenites stigmosus (Potonie) Thomson & Pflug
Fig. 4: GN 5212 (300.2m); fig. 5: GN 5116 (240.5m).
Fig. 6. Caryophyllidites rueterbergensis Krutzsch
GN 5103 (167m).
Figs. 7, 8. Caryophyllidites sp.
Fig. 7: GN 5061 (94.4m); fig. 8: GN 5043 (91.6m).
Fig. 9. Polyatriopollenites similaris (Takahashi) Takahashi
GN 5233 (347.1m).
Fig. 10. Polyatriopolleniles sp- GN 5011 (53.3 m).
Fig. 12. Polyγestibulopollenites eminens Takahashi
GN 5212 (300.2m).
Fig. 13. Polyγestibulopollenites minusculus Takahashi
GN 5171 (263.6m).
Fig. 14. Periscarioipollis polygonoides Takahashi
GN 5036 (91.6m).
Fig. 15. Monoporopollenites sp. GN 5302 (312.8 m).




Fig. 16: GN 5116 (240.5m); fig. 17: GN 5142 (261.1m);
fig. 18: GN 5291 (312.5m); fig. 19: GN 5221 (301.0m)
Micrhystridium ariakense Takahashi
GN 5030 (54.5m).
Micrhystridium sp. GN 5138 (243.4 m).
Pseudoschizaea sp. GN 5099 (167 m).

